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Abstract
· AIM:Tocomparethebacterialflorainpalpebral
conjunctivaofxerophthalmiaseniorsofTibetan,Yiand
Han,andanalyzethedifferencesandsimilaritiesofthe
bacteria.
· METHODS:Thetestsubjectswereselectedfrom2
Tibetan,2Yiand3Hanpopulatedplaces,respectively.
Total222seniors(444eyes)withdryeyewereexamined.
Secretionwascollectedfromthepalpebralconjunctivaof
thesubjectsandtheninoculatedontoabloodagarplate.
After48hofincubation,thebacteriawereexaminedfor
thedifferencesandsimilaritiesbetweendifferentethnics.
·RESULTS:Therewasnosignificantdifference( >0.05)
ofGramstaincharacterization,dominantbacteriaand
numberofthebacterialspeciespresentinoxrophthalmia
patientsamongTibetan,YiandHannationalities.The
bacteriapresentedinallgroupsinclude
, , ,
,
.Thebacteriadetectedfromthetwoofthreeethnic
groupswere ,
, , ,
, ,
. The incidence rate of bacteria-
associated dry eye in Tibetan population was
significantlylowerthanthatofHanandYipopulation.
·CONCLUSION:Thereisnosignificantdifferenceinthe
bacteriafloraofpalpebralconjunctivaobservedamong
dryeyeelderpopulationsofTibetan,YiandHanpeople.
Allof ,
, ,
,
, ,
, ,
and arecommonbacteriafloraof
thethreenationalitiesinhibitinginthisarea.
·KEYWORDS: conjunctiva;bacteria;dryeye;Tibetan;Yi
ethnic
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INTRODUCTION
D
ryeyeisadisease,achroniclackofsufficient
lubricationandmoistureonthesurfaceoftheeye,
resultedfromvariousfactors.Itssymptomsincludepersistent
dryness,scratchiness,andaburningsensationineyes,
blurredvision,instabletearfilmandsuperficialinjuryofeye
andimpairvision.Othersymptomisincreasedtearosmotic
pressure
[1].Obviously,dryeyecanchangethephysiological
andbiochemicalcharacteristicsofocularsurface.Astudy
resultobtainedbySolomon
[2] indicatesthattheearly
preventionmechanismforsuperficialinflammationand
injuryofeyesisweakenedbythechangeoftearqualityand
quantity.Aftercomparedryeyeofmiddleagedandsenior
HanpeopleresidedinMianyang,QiangpeopleinSichuan,
withthehealthyeyepeopleofthesameethnicandinhibited
atthesamearea,wefoundthatthebacterialfloracolonized
inthepalpebralconjunctivaofthepatientswithdryeyeare
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similartothoseobservedinhealthypeople
[3].Sincedryeye
isadiseaseeasilyaffectedbyenvironmentalfactors,we
studiedthebacterialflorainthepalpebralconjunctivaof
middleagedandseniorpopulationofTibetan,YiandHan
peopleinhibitedinGanziAutonomousPrefecture,for
uncoveringthecharacteristicsofbacterialflorafoundinthe
palpebralconjunctivaofdryeyepatients.Atthesametime,
weobservedthebacteriaflorafrommulti-angleanalysis.
SUBJECTSANDMETHODS
Subjects Theresidentsofgreaterthan40yearsoldfrom
twoTibetanresidentialareas(GuzantownandJiulongtown
ofKangdingCounty,conductedonMarch2010),twoYi
ethnicareas(WanbaandSanyaYiareasofJiulongCounty,
conductedonMarch2010)andthreeHanareas(Yaer,
GuzanandLuchengtownofJiulongCounty,conductedon
October2010)ofGanziAutonomousRegion,Sichuan,were
screened,andthosediagnosedasdryeyediseasewere
selectedasstudyingsubjects.Followingcriteriawereused
fordiagnosingdryeyedisease
[4]:symptoms,casehistory,
resultsofSchirmerItest,tearbreak-uptime(TBUT)and
cornealfluoresceinstaining.Commonsymptomsofdryeye
diseasearelackoftear,discomfortofeye(sandy-gritty
irritation),thesituationgetworseafterprolongedperiodsof
eyestrain,andthepatientshavexerophthalmia,asthenopia,
foreignbodysensation,andsoon.Ifpositivetestresultsare
obtainedfromanytwoofabove-listeddiagnostictests
(Positiveresultsidentified:SchirmerItest 臆5mm/5min,
TBUT 臆10s,cornealfluoresceinstaining 逸1),combined
withthesymptomsandcasehistory,theincidenceis
diagnosedasdryeye.Thesubjectswithdryeyesymptoms
sufferingwithlacrimalductdisease,acuteandchroniceye
infection diseasessuchas meibomitis-related
keratoconjunctivitisandinfectiouskeratoconjunctivitis,or
currentmedicineuseforeyetreatmentareexcludedinthe
project.
Projectteammembers Alloftheresearchteammembers
areophthalmologistsreceivedpropertrainingbeforethe
surveystarted.Allstepsincludingsubjectregistration,
questionnaire completion,eyeexamination,palpebral
conjunctivasecretssamplingandagarplateinoculationwere
conductedbydesignatedteammembers.Bacterialculturing
andidentificationwereconductedbydesignatedlaboratory
techniciansofPeople'sHospitalofGanziAutonomous
Prefecture.Theprojectmanagerwasresponsibleforthe
qualitycontrolofentireproject.
Methods
Questionnaire AslightlymodifiedquestionnaireofL 俟and
Qu
[5] wasusedinthisstudy.Thecontentsincludename,
gender,age,nationality,townersornon-towners(basedon
thecharacteristicsdescribedinthedatabaseofNational
SixthCensusinGanziAutonomousRegion),casehistory,
symptoms,signsofsubject'sself-description,life-styleand
livingenvironment,
Diagnosisofdryeye Visualacuity,slit-lampexamination,
fundusexamination,SchirmerItest,cultureofthebacteria
derivedfrompalpebralconjunctiva,
Criteria
TBUT Weappliedafluoresceinsodiumophthalmicstripto
theinferiorfornixofconjunctivasacforseveralminutes.
Undertheslitlamp,wemeasuredthetimefortearstobreak
upintheeye.Wetooktheaveragevalueoftotal3
measurementstoevaluatethestabilityofone'stearfilm.If
thevalueisgreaterthan5sandequalorsmallerthan10s,
tearfilmisunstable.Ifthevalueisequalorsmallerthan5s,
tearfilmisabnormal.
Schirmer I test A5mmpaperstripwasplaced
(manufacturedbyTianjinJingmingCompany)insidethe
lowereyelid (conjunctivalsac).Theeyesclosedfor5min.
Thepaperisthenremovedandtheamountofmoistureis
measuredandrecorded.>5mmor 臆10mmwettingofthe
paperafter5minmeansmoderatedryeyes. 臆5mmwetting
ofthepapermeansseveredryeye.
Cornealfluoresceinstain Weplacedafluorescentsodium
paperstrip(manufacturedbyTianjinJingmingCompany)
directlyontotheocularsurface,thenthepaitentsblinked
severaltimestospreadthedyearoundandcoatedthetear
filmcoveringthesurfaceofthecornea.Aslitlampisthen
directedattheeye.Cornealhealthysituationisassessedand
gradedbasedonthestainingresultsoflight,mediateor
heavystainineachquadrant,total0-12points.Forexample,
thepointfornon-stainis0,normalis<1,lightstainis1,
morestainspotsis2,andblockingstainis3.
Collectingandculturingofconjunctivasac-derived
secretes Sterilizedinoculationloopwasusedcollectasmall
amountofconjunctivasacsecretionandinoculatedonto
bloodagarmedium(manufacturedbyAntuLvkeLtd).Then,
theagarplateswerekeptinaspecimencontainer(provided
bythetestlaboratoryofGanziHospital)andtransportedat
anambienttemperature(forover24h)toGanziPeople's
Hospital.Plateswereexaminedafter48hincubationat35℃.
Negativeresultmeansthatnobacterialgrowthwasobserved
ontheplate.Thebacteria,ifany,willbetransferredonto
anotherbloodagarplateforisolationandpurification.
Finally,isolatedbacteriawereexaminedandidentifiedusing
(Thesemiautomatic microorganismanalyzer Becton,
DickinsonandCompany,America).ThebacterialIDpenal
usedisBBLCrystalidentifyingGram+coccus,Enterobacter
spp./nonfermentativebacteria.Thebacteriathatcannotbe
identifiedbybacterialIDpenalaredeterminedthroughGram
stainandNaOHstain,aswellascellphenotypeobservation
undermicroscope,suchascorynebacterium,bacillussubtilis
andfungi.
StatisticalAnalysis Thecollecteddatawereenteredinto
designatedcomputerprocessingsystemandanalyzedusing
453statisticalsoftwareSPSS15.0. -testisusedtoassess
whethertherewasasignificantdifferenceinsubjects'age,
while
2-testwasusedtoanalyzethedistributionofbacterial
spicesintheconjunctivasacofdifferentpopulation,and
Wilcoxonranksumtestisusedforthenumberofbacterial
speciescontainedinthepositiveconjunctivasacofeachgroup.
ThisresearchprojectwasapprovedbytheMedicalEthics
CommitteeofSichuanProvincialPeople'sHospital,Sichuan
ProvincialAcademyofMedicalSciences.Beforethe
investigationstarted,thesubjectswereinformedoftest
methodsandsignificanceoftheproject,andgavetheiroral
consent.Alltestsconductedarenoninvasive.
RESULTS
GeneralInformation Totally78middleagedandseniors
ofTibetan(156eyes)withdryeyeparticipatedinthisstudy,
including38male(76eyes),40female(80eyes),age40-78
(averageage52.77依10.9)years;forYiminority,70middle
agedandseniors(140eyes)wereinvolvedinthestudy,
including36male(72eyes),34female(68eyes),age40-82
(average52.8依11.77);forHanpeople,74middleagedand
seniors (148eyes)werejoinedinthestudy,including38
male(76eyes),36female(72eyes),age42-79(average
53.46依10.93)years. -testresultrevealedthattherewasno
significantdifferencebetweentheparticipants'ageofthree
nationalities ( =0.849, =0.429);therewasnosignificant
differenceinrateofsexbetweendifferentnationalities
(
2=-0.144, =0.930,Table1).
Comparativeanalysisofpositiveratioofconjunctivasac
bacteriadetectedinTibetan,YiandHanNationalities
withdryeye AsillustratedinTable2,thepositiveratioof
conjunctivasacbacteriainthreegroupswasTibetan<Han
<Yi,thedataoflatertwogroupswerecloserthanothertwo
groups.Therefore,YiandHannationalitieswerecompared
andfoundthattherewasnosignificantdifference[
2
(YiandHan)=
2.450, (Yi and Han)=0.118].IfcompareTibetanwiththe
combinationofHanandYiethnic,somedifferenceswere
confirmed[
2
(Tibetan-YiandHan)=16.364, (TibetanandYi – Han)=0.000].
Thisresultindicatesthatthepositiverateofconjunctivasac
bacteriainTibetanwithdryeyewashigherthanthatofYi
andHanpeople.
Comparative analysis of conjunctiva sac bacteria
distributioninTibetan,YiandHanpeoplewithdry
eye Singleand more thanonebacteriacoexistof
conjunctivasacbacteriainTibetan,YiandHanpeoplewith
dryeye.Table3revealsthatmainlyonespeciesofbacteria
wasdetectedintheconjunctivasacofmiddleagedand
seniorTibetanpeoplewithdryeye(
2 =7.669, =0.022).
CoexistingphenomenonofconjunctivasacbacteriainYi
minoritywastheleast,andthatofTibetanandHanpeople
wassimilar.Therefore,thecompositionofconjunctivasac
singlebacteriumgrowthinTibetanandHangroupswere
comparedfirst,therewasnosignificantdifferencebetween
twogroups[
2
(TibetanandHan)=0.078, (TibetanandHan)=0.7801].When
compareYiminoritywiththecombinationofTibetanand
Hangroups,resulthassignificantstatisticaldifferences [
2
(TibetanandHan-Yi)=7.561, (TibetanandHan-Yi)=0.006].Thisresultindicates
thatthecoexistphenomenonofconjunctivasacbacteriain
Yiminoritywithdryeyewassignificantlylessthanthatof
HanandTibetangroups(Table3).
Analysisofthespeciesofconjunctivasacbacteriain
Tibetan,YiandHanpeoplewithdryeye Seven,14and
13speciesofbacteriawereisolatedfrom75,101and94
eyesofTibetan,YiandHanpeoplewithpositiveconjunctiva
sacbacteria,respectively.Duetothelimitationoftest
conditioninlocalhospital,eachgrouphassomebacteria
unidentified.Eventhoughthenumberofbacteriaisolated
fromTibetanpeoplewaslessthanothertwogroups,after
Wilcoxonranksumtest,thenumberofbacterialspecies
containedinthepositiveconjunctivasacofthreegroupshas
nosignificantdifferences( =2.332, =0.312;Table4).
Comparison of Gram stain characteristics of
conjunctivasacbacteriaderivedfromTibetan,Yiand
Hanpeoplewithdryeye Nomatterthesubjectswerethe
middleagedandseniorsofTibetan,YiorHanpeoplewith
dryeye,themajorityofconjunctivasacbacteriaderived
wereGrampositive.ThedatalistedinTable5indicatesthat
there wasno significant statisticaldifferencebetween
individualgroup(
2 =2.096, =0.351).
Table 1  General conditions of middle aged and seniors with dry eye in Tibetan, Yi and Han nationalities 
Group  Participants (n)  M (eyes)  F (eyes)  Age (a,     ) 
Tibetan  78 (156)  38 (76)  40 (80)  52.77±10.90 
Yi ethnic  70 (140)  36 (72)  34 (68)  54.00±11.77 
Han nationality  74 (148)  38 (76)  36 (72)  53.46±10.93 
Total  222 (444)  112 (224)  110 (220)   
 
s x –
Table 2  Comparative analysis of the positive ratio of conjunctiva sac 
bacteria in Tibetan, Yi and Han people with dry eye 
Group  Total (eyes)  Positive eye  Negative eye  Positive ratio (%) 
Tibetan  156  75  81  48.08 
Yi  140  101  39  72.14 
Han  148  94  54  63.51 
Total  444  270  174  60.81 
 Table 3  Single and more than one bacteria coexist of 
conjunctiva sac bacteria in Tibetan, Yi and Han people with 
dry eye                                                  n (%) 
Group  Single bacterium  Coexist bacteria  Total 
Tibetan  66 (88.00)  9 (12.00)  75(100) 
Yi  99 (98.02)  2 (1.98)  101(100) 
Han  84 (89.36)  21 (7.78)  270(100) 
Total  249 (92.22)  21 (7.78)  270(100) 
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ComparativeAnalysisoftheSpeciesofConjunctivaSac
BacteriaDerivedFromTibetan,YiandHanPeople
withDryEye
Composition and distribution of conjunctiva sac
bacteriainhabitedinTibetan,YiandHanpeoplewith
dryeye FromthedatadescribedinTable6itcanbeseen
thattotal16speciesofthebacteriawereisolatedfromthe
conjunctivasacofTibetan,YiandHanpeoplewithdryeye.
Only4of16speciesexistindependentlyintheconjunctiva
sacofonenationality,suchas ,
, , .
Five species including ,
, ,
wereisolated
fromallthreegroups.
Comparativeanalysisofthedominantbacteriaderived
fromtheconjunctivasacofTibetan,YiandHanpeople
withdryeye Thedominantbacteriaexistedinallthree
groupsare and .
Therewasnosignificantdifferenceindominantbacteria
betweengroups(
2 =2.771, =0.597;Table7).
DISCUSSION
SichuanGanziTibetanAutonomousPrefectureissituatedin
theareaborderingsouth-westhighlandalongpartofTibetan,
wherethepopulationdensitywas7peoplepersquare
kilometers,thelowestinSichuanProvince.Tibetanethnic
dominantlyaccountsfor78.29%ofthetotalpopulation.Yi
ethnicmainlylivesin7smalltownsofJiulongCounty.Han
peopleaccountfor18.24%,scatteredalloverdifferent
towns.Thereisnoreportontheflorastatusintheocular
surfacefromtheHanandethnicminorityinChina.Inthis
studywemainlyfocusedontheanalysisofbacterialfloraon
theocularsurfaceofdryeyes,andinfluencefactors
includingage,sexandlivingenvironment.Allparticipants
weremiddleagedorelderpeople,andgenderratioswere
similar.Majorityoftheparticipantswerefarmersor
herdsmen.Examining,samplingandbacterialculturing
processwereconsistentlyperformedbyoneperson.The
Table 4  Comparative analysis of the bacterial species 
detected from the conjunctiva sac of middle aged and seniors 
of Tibetan and Han groups with dry eye  
Group  Eye with 
bacteria 
Species 
identified 
Non-identified 
bacteria 
Tibetan  75  7  8 
Yi  101  14  8 
Han  94  13  7 
 
Table 5  Comparison of Gram stain characteristics of 
conjunctiva sac bacteria derived from Tibetan and Han people 
with dry eye  
Group  Bacteria (n)  G
+ n (%)  G
- n (%) 
Tibetan  84  83 (98.81)  1 (1.19) 
Yi  103  98 (95.15)  5 (4.85) 
Han  104  101 (97.12)  3 (2.88) 
Total  291  282 (96.91)  9 (3.09) 
 
Table 6  Conjunctive bacteria distribution in Qiang minority and Han with dry eye   strains(%) 
Bacteria  Tibetan  Yi  Han 
Staphylococcus epidermidis  39 (46.43)  39 (37.86)  46 (44.23) 
Corynebacterium  27 (32.14)  32 (31.07)  33 (31.73) 
Micrococcus luteus  5 (5.95)  1 (0.97)  5 (4.81) 
Intracellular bacteria sphingomonas  1 (1.19)  2 (1.94)  1 (0.96) 
Pseudomonas aeruginosa  1 (1.19)  1 (0.97)  1 (0.96) 
Staphylococcus aureus  0 (0)  7 (6.80)  1 (0.96) 
Staphylococcus haemolyticus  4 (4.76)  0 (0)  2 (1.92) 
Escherichia coli  0 (0)  4 (3.88)  2 (1.92) 
Kytococcus sedentarius  0 (0)  2 (1.94)  2 (1.92) 
Streptococcus angina  0 (0)  2 (1.94)  1 (0.96) 
Micrococcus lylae  0 (0)  1 (0.97)  1 (0.96) 
Staphylococcus heads  0 (0)  1 (0.97)  1 (0.96) 
Kocuria roseus  2 (2.38)  0 (0)  0 (0) 
Lactococcus raffinolactis  0 (0)  2 (1.94)  0 (0) 
Aerococcus urinae  0 (0)  0 (0)  1 (0.96) 
Acinetobacter lwoffii  0 (0)  1 (0.97)  0 (0) 
Unidentified Gram-positive bacteria  4 (4.76)  8 (7.77)  6 (5.77) 
Unidentified Gram-negative bacteria  1 (1.19)  0 (0)  1 (0.96) 
Total  84 (99.99)  103 (99.99)  104 (99.98) 
 
Table 7  Comparative analysis of the dominant bacteria composition in the conjunctiva sac of 
middle aged and senior Tibetan and Han people with dry eye                        cfu (%) 
Group  Total bacteria  Corynebacterium  Staphylococcus epidermidis  Other bacteria 
Tibetan  84  27 (32.14)  39 (46.43)  18 (21.43) 
Yi  103  32 (31.07)  39 (37.86)  32 (31.07) 
Han  104  33 (31.73)  46 (44.23)  25 (24.04) 
Total  291  92 (31.62)  124 (42.61)  75 (25.77) 
 
455semiautomaticmicroorganismanalyzerandBBLCrystal
wereusedforbacterialidentification.Thus,theinfluencesof
gender,age,occupation,residentialenvironment,sampling
andculturingmethodsonthetestresultswereminimized.
SamplingandcomparingtheethnicandHanpopulationwith
dryeyeisimportantforunderstandingthebacteriaflorain
theocularsurface.Astudyontheconjunctivalbacteriaflora
ofinpatientsconductedbyShi
[6] revealsthatthe
positiverateofconjunctivalbacteriafloraindifferent
seasonsvaries.Theincidencereachesthehighestlevel
duringspring,whiledropstothelowestlevelinwinter.In
ourstudies,HanpeoplewerenotonlyfromdifferentTibetan
areas,butalsowereexaminedindifferentseasons.However,
theresultbyJiachu
[7] didnotgettheconclusionthat
seasonhasanyinfluenceonthebacteriafloraofconjunctival
sacamongthe HanpeopleresidedatTibetanarea.
Therefore,wesuspectedthatsamplingfromtheHanpeople
ofthreedifferentTibetanareasindesignatedtwodifferent
seasonscouldreflecttheHanconditionofTibetanarea
betterthansamplingfromonesettlementonMarchonly.
TargetingTibetan,YiandHanpeople,theinfluencing
factors,suchasthelifestyle,livingenvironment,genetic
factorsindifferentnationalitieswerecompared.Itindicated
thatthebacteriafloradetectedfromtheconjunctivalsacof
threenationalitieshadsimilarities,includingthenumberof
bacteriaspeciesdetectedfromtheinfectedeyes,Gram
classificationofthebacteriaandtheamountofdominant
bacteria were notimpactedbythe differencesof
nationalities.
Fivebacterialspecieswerefoundinallnationalities
examined,anothersevenspecieswereobservedfromtwo
nationalities.Theresultindicatedthatthese12speciesof
bacteriawerethecommonbacteriaexistedoneyesurface.In
previouslypublishedtwopapers
[8,9],wehaveanalyzed
conjunctivalsacbacterialfloraofdryeyesandheathyeyes
inTibetanandYinationalitiesofGanziPrefecture,middle
agedandseniorpopulationofHanandQiangnationalities
residedinMianyang,Sichuanprovince,andconcludedthat
conjunctivalsacbacterialfloraofthesubjectswithdryeye
werenormalflora.Thosecommonflora included
and
Lesscommonfloraare ,
, ,
, , ,and
Unfortunately,somebacteriainthis
researchprojectwerenotidentifiedintospeciesduetothe
limitationoftestcondition.Therefore,theresultsofthis
studyisincomparabletotheoutcomesthatdidinMianyang
city
[3].
However, and
wereobservedfromtheconjunctivalsacofallparticipants,
while , ,
, ,
and were
detectedfromQiangminorityandHanpopulation.This
resultindicatedthatthesebacteriawerecommonresident
floraofocularsurface.Normalflorainthehabitatoforigin
usuallyarenotpathogenic.Afterthefirstfewyearsoflife，
themicrobiotagraduallycolonizethemucosalandskin
surfacesoftheneonateandexertthegreatesteffectonthe
developmentoftheimmunesystem
[10].Residentmicroflora
containsanumberofcomponentsabletoactivateinnateand
adaptiveimmunity.Regulationofmicrofloracomposition
offersthepossibilitytoinfluencethedevelopmentof
mucosalandsystemicimmunitybutitcanplayarolealsoin
preventionandtreatmentofsomediseases
[11].Staphylococcal
speciesarethemostfrequentlyculturednormalinhabitants
ofthehealthyhumanskinandhavebeenhypothesizedto
servearoleinhumanhealth
[12,13].Lai
[14] confirmedthat
wheninhabitsonskinsurfaceor
theoutermostlayeroftheoriginalskinisnotharmfultothe
body,anditslipoteichoicacidcaneffectivelypreventthe
skinfrominflammation.Itbecomepathogeniconlyinthe
translocationontoforeignhabitatsortheplaceoriginallyno
bacteriacolonized.Therefore,wehypothesizedthelarge
ratioofdominantbacteriaonocularsurfaceandtheregular
constitutionof above-mentionednormalflorabuilt a
microbialbarrierthatcouldresistallochthonousfloraand
maintainmicroeubiosisofocularsurface.
However,therestillaresomedifferencesbetweendifferent
nationalities,forexample,theratioofthebacteriacausing
dryeyeinTibetanethnicisobviouslylowerthanthatofHan
peopleandYiminority,thenumberofcoexistbacteriainYi
minorityissignificantlylessthanthoseofHanpeopleand
Tibetan. isacknowledgedasa
pathogenicbacterium,anditsappearancerateinYiminority
ishigherthanothertwonationalities.Inthepublicationsof
Jiachu
[7] andZhang
[3], was
alsodetectedfromtheconjunctivalsacofthedryeye
patientsofHanpeopleresidedinGanziPrefectureand
MianyangCity,respectively.Wang
[15] comparednormalflora
intheconjunctivalsacofgeneralpopulationinhabitedin
severalcountries,andfoundthatthedetectionrateof
wasrelativelyhigh.
coagulaseisabletoconvertliquidplasmafibrinogen
intosolidfibrinwhichcandepositoncellsurface,hinder
macrophagefunction,andresisthost'sdefensemechanism,
producepollution.However,amongdryeyepopulationofYi
minority,thisbacterium doesnot
causeinfection.Thisphenomenonmaybeexplainedas
follows:firstly,themicro-ecologicalsuccessionexistedinYi
minority,includinglivinghabitsortheirgeneticfactors,may
resultin growth;secondly,under
ConjunctivalsacbacteriasurveyinChineseethnicminoritiesinSichuanprovince
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balancedmicro-ecologicalenvironmentofocularsurface,
couldalsobecomeanon-pathogenic
bacterium.
Ingeneral,thereisnosignificantdifferenceinthebacteria
floraofpalpebralconjunctivaobservedamongdryeyeelder
populationsofTibetan,YiandHanpeople.Allof
, ,
, ,
, ,
, , ,
,
arecommonbacteriafloraofthethreenationalities
inhibitinginthisarea.
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